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~ Impact of Fetal (F) Echocardiography on the Course 
o l  Major Congenital Heart Oisem__me (MCHD): 
A P~pulaUon B~___,z~_ Study 
E_ Jaeoj~, G.F_ Shol~r, O. Jones ~ , S.G. Cooper. NSWFetal 
Echoca~a:~ Sen~ce and Royal Alexand[a Hospital tot Chddran. 
Austraha: ~ Syo~ey Ctatdran's Hospital, Syd~.  NSW Australia 
Backgro~r~" Obstetric ultrasound Ls w~eiy perfon'ned (94%) in NSW. Fra- 
quency el cardiac abnouTtality foul'~ ~ influ~Rce of this on outcome are 
ex~'~ned in a comprehensive populatmn based study. 
Method: In a study of the NSW populatmn (6 Mill; 85000 ~ )  from 
1/94-12/96 we evaluated MCHD for 1) prenatal detection rate and pattem, 
2) impact of F diagnosis on outcome, and 3) compared those with F dmgnosLs 
with MCHD detected after birth (_<6 me). 
Results: 99 letuses and 563 infants with MCHD were identified (birth 
prevalence:026%; F detectmn rate: 15%). 4 chamber view anomalies dom- 
inated in the F groulo (64/99; 65%) and conotnm.cal lesmns the posthatal 
(PN) group (328/563; 58%)_ F detection ratio (F/F + PN) was best for 3 ~ 
AV block (5/6 = 83°]o), univentncular lesions (37/92 = 40%), 1-TGA (2/5 = 
40%), and severe AV valve anomalies (19/93 = 20%), and worst for tetralogy 
(9/86 = 9%), large VSDs (4/75 = 5%), dTGA (0,77 = ~o), TAPVR (0/23 = 
0%) and truncus (0/13 = 0%). Of the F group 34 were terminated, 11 died in 
utero. An intervention <2 w of age was pedorrned in 1~45 (27%) F sunnvors 
and 213./563 (38%) of PN group. Planned intervention in the F group was 
achieved <2 d in all. 6 me survival rate was 83% and 86% for the F and PN 
groups, with comparable outcomes for individual detects. 
Conclusions: Our results demonstrate a low sensitivity of obstethc ultra- 
sound for MCHD. F diagnosis had important implications for pregnancy, can 
impact favourably on per/natal management, but did not change 6 month 
survival of the lesions examined. 
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~ ~  New Insight into the Single Ventricular Function 
After the Fontan Procedure: A Three-dimensional 
Echocardiographic Study 
P. Acar, D. Sidi, Y. Aggoun, D. Bonnet, P. Bonhoeffer, J+ Kachaner. Hdpital 
Necker-Enfants Malades, Paris, France 
Background: Both pulmonary and systemic circulations after Fontan opera- 
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lrhrce,d|me4~iontll EchocllrdlOlmrlphl¢ COmlpldlon 
o_1 Right VemtldCUIM ~ ~ Vo lumu Following 
,ranw v l ,  Non-~nunnu lar  Patch Re l ie r  in 
Po l t~ l~aUve Patients With Telmlogy o f  Fallat 
RE. ~ ,  C, (.asks, t, P. Ac~r, J. f lno~,  Q.-L- Cao,/LK. Jacqu~, 
N.G. P~.  K-G. Wame,. G.R+ ManL TUftsWew ~'~Ind Medica/Canter, 
Boston, AM. USA 
The hemod~nanttc effects Of Tetrak~jy ol Failer (TOF) sgrgery h~ve 
dilfiult to assess due to the i ~  to accu~toly rneas.re RV ~ _and= 
lunctmn. T n r e e ~  ectmcardmgmphy (3DE) can pro~qde reJmble 
volm~ne and mass data_ The pu~ of our mudy was to 1) ~ n e  the 
teasd~tty Of 3DE ~ of RV s~:e and function in I;~l-Olp TOF 
and 2) compare pts with non (NTP) vs. tmnsannular patch (TP) placement 
at ind~l surgery. We perfommd 3DE RV volume measurements in 21 pts 
with TOF, meal age 11 ym (2.-42), with (n = 16) or v~thout (n = 5) a TIP 
and c o ~  b~m with 20 controls, mean age 11 ym (2~23). Indmam 
right vanthculm end-dmstotic (RVEDV), end.systolic volumes (RVESV). and 
myocardial mass (RVM) were s~uf~antly I'~gher (n the pt group. RV election 
fraction (EF) was signifm,.antly lower (Table). 
TOF MEAN ( ~: SD) CONTROLS P 
RVEDVtBSA 83 (43) 47 t9) :001 
RVESV BSA 47 (28) 21 (8) ~ 0 01 
RVK~B,~A 83 (47) 48 ( 11 ~ ~ 001 
EF (%l 45 It0) E7 (10) ~0 0l 
Pte with TP tended to have larger RVEDV (96 vs 50 ml/M2) and a lower 
EF (42 vs 55%) than NTP pLs. 
Conclusions: 3-DE RV mass and volume measurements can be obtaJneq 
in post-op TOF p~. Post-op pte. have significantly increased RVEDV, RVESV, 
and RVM (ham nonnals. Trensannular patch repair pts tend to have increased 
RVEDVs and lower ejectmn tractions than non-transannular patch repair pts. 
Tl'us preliminary expenence enhances our understanding of RV size and 
function following rOF surgery, and encourages our efforts to atlempt NTP 
repair when anatomically feasible. 
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~ Neonatal of the Aorta: Is the Left Heart Coarctatlon 
Ever too Small? 
LY. TanL L.L ~n~ch. J.A Hawk~",s, E.C. McGough, L.T. Page(to. 
R.E. Shaddy, G.S. Orsmond. Unlversdy of Utah. Salt Lake City, UT. USA 
Although the influence of left heart (L hrt) structure sizes on a 2 ventncle 
outcome for critical aorbc stenosis (AS) has been described, less is known 
about the spectrum of L hrt hypoplasm seen with aortic coarctatlon (Coa). 
The purposes of this study were to determine 1) the spectrum and influence 
of L hd hypoplasia in Coa and 2) whether the felt ventricle (LV) adequacy 
score previously described by Rhodes for 10IS with critical AS is applicable 
to Coa. We reviewed the charts and echoes of 63 consecutive neonates 
(without ASD. significant AS. or complex anatomy) who underwent Coa 
repair between 1/93 and 4/97. Fifty had a PDA and 34 had a VSD. From the 
initial echo. we measured the antic root. eortJc and rnitra] annulus (ann). LV 
size and function, left to right vantricular length (LV/RV) ratio, transverse (Tx) 
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coarotatlon (reCur). Pts having a VSD I~rge enough to require operation 
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~ct), At follow.up (~t ~ 15 mos), 11 have AS or sg0A~, 10 have mild races 
(~0 mm Hg), ~nd 4 I~vo mitral ~fgno~t~, Fllty.6oven pt~ (00%) ~tro ~symp. 
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Atheroe©lerosle: Nitric Oxide Biology of  
Synthetaae, Smooth Muscle, and Plaque 
Stability 
Monday, March 30, 1998, 2:00 p,m,-3:30 p,m, 
Georgia World Congress Center, Room 257W 
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• Endothelial Nitric Synthataae Gang Mutation Oxide 
interacts With the Anglotenain Converting Enzyme 
Deletion Polymorphiam to increase Rlak for 
Coronary Artery Disease 
M,J, Thomson, J,L, Andorsan, G,J King, S,P Elmer, T.L Bair, 
J,e, Muhlestoln, J F. Carlquist, University ot Utah and LDS Hospital, Salt 
Lake City, Utah, USA 
Background: Endothelial nitric oxide synthetaso (eNOS) tunchons in the 
maintenance ot vascular tone and platolet aggregation and may bo important 
in the pathogenests el coronary artery disease (CAD). A reported G to T 
transition in oxen 7 of the eNOS gone results in the substitution of Asp 
for Glu at position 298 (Asp ~s) o! the encoded protein. We tested whether 
Asp "~ is associated with risk tot coronary arian/disease (CAD) or myocardial 
infarction (MI) either individually or in combination with the ACE deletion (D) 
polymorphism, which has been reported to increase risk for CAD/MI, possibly 
by interacting with Asp ;~s 
Methods: A polymereso chain reaction (PCR) amplified region of exon 7 
was digested with Sau3AI, which detects a novel restriction site created by 
Asp TM, ACE D was determined by polymorphism analysis el PCR amplitied 
products that include the deletion site, Products were visualized by agarese 
gel electrophoresis. 
Results: For CAD pts (.60% stenosis, n = 261), tl~e homozygous fre- 
quency of Asp ~o was 7.3% vs 5.8% tor controls (< 10% stenosis, n = 1~6), 
p = 0.75. For MI, the frequency was 6.2% tor Pts (n = 113) versus 73% for 
controls (n = 234), p = 0,71 Among CAD pts, 7.6% were both homozygous 
tor Asp ~ and carried an ACE D allele vs 2,4% ot non-CAD controls (p 
• 0.05, ,~). Logistic regression confirmed a signiticant interaction between 
eNOS Asp ~ge and ACE D in elevating risk for CAD (p .: 0.007) although not 
MI in our database. 
Conclusion: eNOS Asp 29~ and ACE D interact to elevate risk of CAD. The 
nature ot this interaction requires further study. 
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[8~3-~ Smooth Muscle Cells are the Major 
Plasmlnogen-bindlng Site Within Atherosclerotic 
and Restenotic Coronary Arteries 
J.J. Walter, D.C. Sane. Bowman Gray School of Medicine, Winston-Salem, 
NC. USA 
Background: Plasminogen (Pc) activation within the vessel wall may play 
important roles in angiogenesis, smooth muscle cell (SMC) migration, and 
the regulation of matrix deposition. Durino balloon injury, plasminngen from 
the vessel lumen may gain access to the vessel wall, after which activation 
to plasmin may occur. Endothelial cells (EC) are known to have plasminogen 
receptors (such as annexin II) that bind plasminogen and augment its con- 
version to plasmin. However, whether the endothelium acts as the major site 
for plasminogen binding and activation is unknown. 
Methods: We constructed a fusion protein consisting of the first 3 kringles 
of plasminogen (K3) and placental alkaline phosphatase (PAP), using the 
voctm APtag4. Tho rocombin~mt or wild typo vector8 woro tr~nsfocted into 
CO$.t colic, rosulting In oxprosslon ot PAP.K3 or PAP into 60nam.troo 
modlum, In 6ltu binding studios woro podormed on frozen athero~¢lorot~¢ or 
rostenotio coronary arran/soctions Binding was dotectod using BCIP/NBT: 
Results; Binding of PAP.K3 (but not PAP) to edventitial micfovossols, as 
well as to the medi~ and noointlma ot larger vo~ol~ w~ ob~owed, "rim 
binding wa~ inhibitabto with a 60.fold mol~r 0xCoB6 el Pg and with 10 mM 
EACA, confirming 6pocilic, Pc.dependent binding, The binding el PAP.K3 
corresponded to amae of ~MC (detected by antt-$MC actin), This ~n~n~l 
was much mum extensive than gould be oxplainocJ by I~nding to EC ~!ono_ 
(d01qCted by anti.C()31), {~ll.Pg ligancJ binding ~l~ay~ 6how that the major 
Pg binding protein on SMC is a 5?. kO b~nd that i~ di~tir~t |ram ~ovoral known 
Pg or knnglo.binding protmns (~nnoxin I1, oytok~r~tin B,¢'met), 
Conclusion; The m~jor pla~minogon.binding coil within Iho ve_~.~el wall 
is the gmooth muscle col! Binding o! pl_a~minogon to ~MG may r,~gu!ato a 
variety of important vascul~ binlngio~ll proc, osso~, 
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{ 8t5-4 I Involvement of 4,Hydroxynonenal in Vascular 
...... Smooth Mu6~le Cell $10nallng end Athem!©!emsis 
J~ Rust, Z,, Ha, C. Bode, M.~ Rqnge Umve~i~, of Heldelt~rf], ~e~ff'~lny; 
Univemily ot Texa~ Medical EJranch, G~ll~Oston, Texas, USA 
Previously we have shown the mitogenio effects el 4.HydroxynunenaJ (HNE=)= 
a major lipid poroxidation product, an vascular smooth muscle cells (V~MC) 
in vitro We now demonstrate by BrdU staining that HNE [2 5 uM) indued 
DNA synthesis in ex.vivo cultured r~t aortas In addition, HNE (~.5 and 5.0 
~M) activated the transcription I~ctor NF, B in cultured human aortic VSMC 
This efloct was inhibited by antioxidants, N.acotylcysteine (NAG) and pyrro- 
Iidinedlthlocarbamato (PDTC), HNE phosphorylatnd, but not degrad~l k B.~. 
Treatment of VSMC with HNE induced expression of Cyclin Dt protein by 
4-told. Cyclln dependont kinase (cdk2)-achvity was increased 14 h after HNE- 
treatment ot VSMC. HNE-aclivated IDNA.bindlng o! the transcription factor 
E2F was inhibited by NAC At higher concentrations (100 #M) HNE induced 
apoptosis in VSMC alter 6 h of treatment, similar to the effect of TNF-. (50 
r~g/ml), as measured by DNA hagmentation ELISA. Aorta sections of apoE. 
delicient (apoE--I-) mice wore analyzed by immuncytochemistry using an 
antibody against HNE-protein adducts. Compared to contmls, the apoE- 1 - 
mice showed accumulation ot HNE-adducts in the injured arteries. Plasma 
samples from these animals and hem patients with angiographically diag- 
nosed coronary artery disease (CAD) were analyzed for the presence of 
the lipid peroxidation products HNE and malondialdehyde (MDA) as well as 
for the oxidation product 8-isoprestane. Compared to controls, MDA + HNE 
levels in the apoE - / mice and the CAD pattens were signiticantly elevated 
by 2.5-fold and 1 6-fold, respectively (p .  0.05, compared to controls). 8-iso- 
prostane in the same populations was increased by 3.2-fold and 5.2-fold. 
respectively (p < 005). Treatment ot VSMC with HNE resulted in significant 
elevation of 8-isoprostane alter 12 h (4.5-fold, p .  0.05) These data ludher 
demonstrate the involvement ot the lipid peroxidation product HNE in VSMC 
mitogonesis and atherosclmosis. 
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~' - ]  The Presence of FasL Co-localizes With Apoptosis 
In Human Atheresclerotic Plaques; A Possible Link 
In Atherosclerotic Plaque Rupture 
L, Hotstra. D. Hart, C. Liles, H.J.J. Wollens. S.M Schwartz. University 
Hospital Maaslricht, The Netherlands and University of Washington. Seattle 
WA, USA 
Background: The site ot plaque rupture is characterized by a high density of 
macrophages and a low density of vascular smooth muscle cells (VSMC) 
Apoptosis of VSMC may, therefore, be an important step in weakening of the 
fibrous cap. We investigated the association between FasL, a cytokine that 
mediates cell death, and apoptosis ot plaque ceils in human atherosclerotic 
lesions. 
Methods: Fourteen human coronary atheresclerotic lesions were obtained 
from explanted hearts from patients undergoing transplantation. Immunocy- 
tochemical analysis of these lesions was performed using antibodies against 
FasL (anti-FasL), macrophages (anti-CD68) and VSMC (anti-~-actin). Apop- 
tests was evaluated wit3 e TUNEL assay. 
Results. [n 8 of the 14 coronary lesions FasL was found in the intima. In all 
but one lesion, expression ot FasL co-localized with macrophages. TUNEL 
positive cells were found in 7 of the 8 FasL-positive intimas. In contrast, only 
1 of the 6 FasL-negative lesions showed TUNEL positive cells (p < 0.05, 
Chi-Square). Double-staining showed that most of the TUNEL positive cells 
were VSMC. 
Conclusion: These data suggest hat the expression ot FasL in human ath- 
eroscleretic plaques is associated with macrophages and apeptotic VSMC. 
